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PREFACE 


The  research  reported  in  this  bulletin  attempts  to  design  and  estimate  statisti- 
cal models  useful  in  developing  a  better  understanding  of  the  U.S.  Department  of 
Agriculture's  food  coupon  redemption  process.     The  research  was  undertaken  largely  at 
the  request  of  and  partial  funding  from  the  Department's  Food  and  Nutrition  Service 
(FNS) .     The  report  will  be  of  primary  interest  to  Food  Stamp  Program  managers.  Public 
and  private  researchers  also  may  be  interested  in  the  information. 


CONTENTS 

Page 

Summary   

Introduction   


Food  Coupon  Redemption    2 

U.S.  Total    2 

Plotting  Issuance,  Redemptions,  and  Liabilities    ^ 

Statistical  Results    ^ 

Explanatory  Models    ^ 

Lag  Identification  

Results    -"-^ 

Forecast  Models    ■'-^ 

22 

References   


iii 


SUMMARY 


This  study  provides  a  means  of  monitoring  the  U.S.  Department  of  Agriculture's 
food  stamp  redemption  account.     If  the  models  developed  in  the  study  had  been  used  on 
a  monthly  basis  to  forecast  food  coupon  redemptions  and  if  deposits  in  the  account  had 
been  based  upon  the  predicted  redemptions,  the  size  of  the  monthly  balance  could  likely 
have  been  reduced.     A  balance  of  approximately  25  percent  of  monthly  redemptions  before 
the  elimination  of  the  purchase  requirement  would  have  been  adequate  to  cover  all  cases 
where  the  model  underestimated  actual  redemptions. 

In  terms  of  actual  Government  expenditures  (monthly  redemptions  minus  cash 
deposits) ,  the  25-percent  rule  would  have  been  adequate  to  meet  all  but  one  circum- 
stance where  the  model  underestimated  actual  Government  liabilities.     Thus,  if  monthly 
bonus  issuance  continues  at  about  $400  million  per  month,  use  of  the  models  would 
appear  to  permit  maintenance  of  a  redemption  account  balance  of  about  $100  to  $150 
million. 
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An  Analysis  of  Food  Stamp  Redemptions 


William  T.  Boehm,  Mike  Belongia,  Masao  Matsumoto* 
INTRODUCTION 

The  Food  Stamp  Program  (FSP)  has  grown  substantially  since  it  became  part  of 
permanent  legislation  in  1964,     In  July  1970,  about  $135  million  in  coupons  were  issued 
to  7  million  program  participants.     Five  years  later,  participation  exceeded  19  million, 
and  the  value  of  coupons  issued  each  month  reached  $709  million.     A  growth  spurt  in 
early  1976,  related  primarily  to  the  depressed  economy,  brought  coupon  value  to  $771 
million  in  March  of  that  year.     Program  activity  and  issuance  then  stabilized  at  about 
17  million  participants  and  $690  million  in  monthly  coupon  issuance.     Such  variations 
in  the  level  of  coupon  activity,  coupled  with  the  very  rapid  growth  in  total  value  of 
coupon  issuance,  complicate  attempts  to  efficiently  deal  with  program  operations. 

A  major  management  activity  involves  coupon  redemption.     Adequate  funds  must  be 
transferred  on  a  timely  basis  from  congressional  appropriations  to  a  redemption 
account  held  by  the  U,S,  Department  of  Agriculture's  Food  and  Nutrition  Service  (FNS) 
in  order  to  cover  the  Government's  food  stamp  liability.     The  timing  of  such  transfer 
is  critical,  since  a  potential  interest  liability  is  assumed  when  funds  are  actually 
deposited  in  the  redemption  account.     Appropriations,  of  course,  represent  only  a  line 
of  credit  or  an  authorization  to  spend. 

The  administrative  task  is  complicated  because  there  likely  are  lags  in  coupon  use 
by  participants  and  the  eventual  request  for  redemption  by  agents  of  the  Federal 
Reserve,     Management  of  the  redemption  account,  therefore,  implies  the  ability  to  fore- 
cast both  coupon  loss  (or  nonuse)  and  the  appropriate  lag  structure  involved  in  the 
redemption  process. 

Providing  answers  to  four  questions  served  as  the  research  objectives  of  this 
investigation. 

1.  What  is  the  recent  history  of  the  Food  Stamp  Program  with  regard  to  monthly 
values  for  coupon  issuance  and  redemptions? 

2.  What  are  the  steps  of  the  coupon  redemption  process? 

3.  What  is  the  lag  structure  involved  in  the  coupon  redemption  process? 

4.  Can  the  steps  of  the  coupon  redemption  process  be  applied  to  forecasting 
the  key  measures  of  program  activity? 

This  report  includes  a  historical  record  of  monthly  dollar  values  for  the  key 
measures  of  FSP  activity — food  coupon  issuance  and  redemption.     These  data  provide 
the  basis  for  the  estimation  of  a  five-equation  model  describing  the  process  of  food 
stamp  redemptions.     This  process  begins  with  coupon  issuance,  is  followed  by  the  use 


*Boehm,  Belongia,  and  Matsumoto  are  agricultural  economists  with  the  National 
Economics  Division  of  the  Economics,  Statistics,  and  Cooperatives  Service,  U.S. 
Department  of  Agriculture, 
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of  stamps  by  FSP  participants,  and  concludes  when  the  used  food  coupons  are  redeemed 
by  the  U.S.  Treasury. 

This  discussion  also  includes  the  search  for  a  lag  structure  between  the  use  of 
a  food  coupon  and  that  coupon's  movement  to  the  next  step  in  the  redemption  process. 
The  descriptive  model  then  is  modified  to  facilitate  its  use  in  forecasting  dollar 
values  for  coupon  issuance,  redemptions,  and  the  Federal  liability  in  backing  the 
value  of  the  issued  food  stamps. 

The  data  description  presented  will  be  of  interest  to  those  seeking  a  brief 
summary  of  FSP  activity.     The  models  used  to  describe  the  redemption  process  and  to 
forecast  dollar  values  for  its  major  components  will  be  of  interest  to  Food  Stamp 
Program  administrators  and  to  researchers  involved  with  either  the  FSP  or  the  general 
question  of  coupon  redemptions. 


FOOD  COUPON  REDEMPTION 

The  coupon  redemption  process  involves  a  series  of  coupon-cash  transfers,  each 
having  its  own  FNS  reporting  requirement.  \J     Coupons  are  currently  issued  through 
FNS  field  offices  to  over  13,000  local  stamp  vendors.     These  vendors  include  banks, 
government  agencies,  and  others  authorized  by  the  particular  State  agency  responsible 
for  operation  of  the  FSP.     It  is  at  this  point,  but  likely  after  some  lag,  that  stamps 
are  issued  to  program  participants.     In  return  for  the  coupons,  participants  surrender 
the  cash  requirement  (if  any)  and  their  purchase  authorization  card,  the  signed  card 
being  proof  of  issuance.     Vendors  then  deposit  the  cash  purchase  requirement.  The 
deposit  slip  becomes  proof  of  deposit.     The  value  of  coupons  distributed  but  not  pur- 
chased by  program  participants  is  called  bonus  issuance.     Thus,  the  total  value  of 
issuance  includes  food  coupons  purchased  by  participants  and  free  or  bonus  coupons. 

Once  stamps  are  in  the  possession  of  recipients,  they  may  be  used  for  food 
purchases.     After  the  coupons  are  used,  retailers  deposit  them  with  their  banks.  The 
deposit  slips  are  fowarded  to  an  FNS  data  center  and  are  recorded  as  redeemed.  For 
purposes  of  this  report,  this  interim  redemption  is  referred  to  as  grocery  store  to 
bank  redemptions.     The  stamps  are  then  cleared  through  the  banking  system  and,  ulti- 
mately, are  counted  and  destroyed  at  a  Federal  Reserve  district  bank.     Once  the  cou- 
pons reach  the  Federal  Reserve  bank,  the  Treasury  Department  is  notified.     At  this 
point,  the  redeemed  amount  is  deducted  from  the  FNS  redemption  account.  Verification 
of  these  deductions  is  sent  to  FNS.     The  verifications,  however,  often  are  not  received 
by  FNS  until  several  months  after  the  actual  deductions  have  been  made. 

U.S.  Total 

Fiscal-year  data  on  coupon  issuance  and  Federal  Reserve  requests  for  redemption 
are  shown  in  table  1.     Monthly  data  on  coupon  store  to  bank  redemptions  and  Federal 
Reserve  to  Treasury  redemptions  are  shown  in  table  2.     From  July  1972  to  July  1977, 
$32,890.6  million  in  coupons  were  issued  to  program  participants.     By  July  1977,  the 
U.S.  Treasury  had  redeemed  $32,716.4  million,  99.5  percent  of  the  stamps  issued. 
Apparently  then,  very  few  stamps  issued  are  never  redeemed.     However,  coupon  redemp- 
tions appear  to  lag  their  issuance  date.     During  the  period  of  rapid  growth  (fiscal 
year  1974,  in  particular),  redemptions  averaged  about  3  percent  less  than  issuance. 
In  fiscal  year  1976,  after  this  growth  period  had  ended,  stamp  redemptions  actually 
exceeded  issuance. 


XJ  See  references  at  the  end  of  this  report  for  a  more  complete  discussion  of  the 
coupon  redemption  process. 
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Table  1 — Summary  of  food  stamp  issuance  and  redemption 


Fiscal  year 

Stamp  issuance  : 

Federal  Reserve  requests 

for 

redemption 

Percent 

1973 

3,883.95 

3,851.40 

99.2 

1974 

4,727.45 

4,627.80 

97.9 

1975 

7,265.64 

7,145.96 

98.4 

1976  1/ 

10,778.28 

10,797.22 

100.2 

1977  11 

6,235.26 

6,294.06 

100.9 

Total 

32,890.58 

32,716.44 

99.5 

II  October  1,  1976,  to  June  30,  1977 


Available  data  for  fiscal  1977  also  support  the  contention  that  stamp  issuance 
tends  to  be  somewhat  seasonal:     higher  in  the  fall  and  winter  months  and  lower  in  the 
spring  and  summer.     If  there  is  a  lag  in  redemptions  within  a  year,  one  would  expect 
reported  redemptions  to  be  relatively  lower  in  the  fall  and  winter  and  higher  in  the 
spring  and  summer.     Data  for  fiscal  year  1977  are  complete  only  through  June.  Stamp 
redemptions  through  February  1977  were  97.5  percent  of  issuance  for  the  fall  and 
winter  months.     If  the  above  assumption  is  correct,  redemptions  may  exceed  issuance 
in  the  latter  months  of  the  year,  and  issuance  and  redemptions  will  be  about  equal  for 
the  year. 


Plotting  Issuance,  Redemptions,  and  Liabilities 

Figure  1  is  a  plot  of  monthly  coupon  issuance  relative  to  the  monthly  requests 
for  coupon  redemption.     The  data  show  there  is  substantially  more  variability  in 
month-to-month  redemptions  than  in  coupon  issuance.     Further,  the  data  plot  indicates 
the  three  rather  distinct  periods  in  program  activity.     The  first  period,  from  July 
1970  to  about  December  1973,  might  best  be  described  as  one  of  slow  growth.  The 
second  phase,  from  January  1974  through  March  1975,  was  a  period  of  very  rapid  growth. 
The  last  phase,  from  April  1975  to  July  1977,  was  a  period  of  rather  stable  issuance, 
but  it  also  had  the  greatest  variability  in  month-to-month  Federal  Reserve  redemptions. 

Figure  2  plots  monthly  grocery  store  to  bank  and  Federal  Reserve  to  Treasury 
redemptions.     The  data  show  that  there  is  substantially  more  variability  in  the 
Federal  Reserve  to  Treasury  redemptions  throughout  the  series  and  particularly  since 
January  1975.     Average  redemptions  by  month  from  that  date  were  $705  million.  The 
standard  deviation,  however,  was  about  $39.5  million;  that  is,  about  two-thirds  of  all 
monthly  redemptions  would  be  at  least  $665.5  million,  but  not  more  than  $744.5  million. 
The  data  since  November  1975  also  indicate  that  the  monthly  deviations  are  substantial. 
Through  June  1977,  the  requests  for  redemptions  averaged  $720  million,  but  the  number 
varied  roughly  in  a  $197  million  band. 

Figure  3  plots  monthly  Government  pa3mients  relative  to  the  bonus  issuance. 
Although  the  Government  is  liable  for  all  coupons  issued,  its  monthly  liability  is 
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Table  2 — Food  stamp  issuance  and  redemptions,  1911-11 


Year  and 
month 

Stamp 
issuance 

Grocery  s 

tore  to  bank 

: Federal  Reserve 

to  Treasury 

Redemptions 

:Percentage 
:  issuance 

of :  _,  J      ^,         :Percentage  of 
Redemptions         .  ° 
:                        :  issuance 

—  Million 

dollars  — 

Percent 

Million  dollars 

Percent 

1972: 

April 

284.09 

300.57 

105.80 

263.66 

92.8 

May 

292.83 

290.10 

99.05 

299.59 

102.3 

June 

293.15 

261.88 

89.33 

298.68 

101.9 

July 

309.61 

326.53 

105.46 

279.  72 

90.3 

August 

315.74 

335.21 

106.16 

332.66 

105.4 

'September 

312.65 

243.55 

77.89 

291.05 

93.1 

October 

J15 . o3 

o  o  o   o  c 
33o, 35 

1  r\  "7  TO 

10  /  . 1 J 

314.94 

99.7 

November 

319.37 

301.58 

94.42 

306.68 

96.0 

December 

323.68 

318.80 

98.48 

291.89 

90.2 

1973: 

January 

330.33 

342.95 

103.82 

368.79 

111.6 

February 

330.32 

312.99 

94.75 

305.72 

92.6 

March 

336.20 

344.97 

102.60 

364.97 

108.6 

April 

333.79 

316.32 

94.76 

335.92 

100.6 

May 

331.96 

322.17 

97.04 

340.44 

102.6 

June 

324.47 

318.68 

98.21 

318.62 

98.2 

July 

333.32 

330.91 

99.27 

328.19 

98.5 

August 

340.37 

309.14 

90.82 

356.42 

104.7 

September 

333.12 

342.37 

102.77 

304.12 

91.3 

October 

lUU . JD 

352.56 

102.1 

November 

352.23 

311.38 

88.40 

341.39 

96.9 

December 

354.11 

339.67 

95.92 

327.07 

92.4 

1974: 

January 

429.88 

430.31 

100.10 

432.92 

100.7 

February 

434.43 

391.87 

90.20 

384.01 

88.4 

March 

451.80 

478.29 

105.86 

469.58 

103.9 

April 

458.96 

431.58 

94.03 

461.32 

100.5 

May 

449.62 

417.37 

92.82 

455.72 

101.4 

June 

444.28 

438.23 

98.63 

414.50 

93.3 

July 

485.65 

485.91 

100.05 

493.74 

101.7 

August 

497.49 

467.84 

94.04 

496.80 

99.9 

September 

504.69 

488.21 

96.73 

460.57 

91.3 

Octob er 

532.19 

497.73 

93.52 

559.39 

105.1 

November 

570.15 

558.53 

97.96 

495.28 

86.9 

December 

:  607.50 

570.33 

93.88 

569.58 

93.8 

Continued — 
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Table  2 — Food  stamp  issuance  and  redemptions,  1972-77 — Continued 


Year  and 

Grocery  store  to  bank 

: Federal  Reserve 

to  Treasury 

Stamp 

:Percentage 

month 

[  issuance 

Redemptions 

or:       ,       ^.         :Fercentage  of 
Redemptions         .  * 

:  issuance 

issuance 

:    Million 

dollars   

Percent 

Million  dollars 

Percent 

1975: 

January 

.  646.08 

606.01 

93.79 

680 . 57 

105 . 3 

February 

662.83 

614.10 

92.64 

582 . 70 

87 . 9 

March 

:  687.81 

731.43 

106.34 

656 . 02 

April 

691.39 

689.44 

99.71 

/  "4  o  .  y(j 

XU O  .  -J 

May 

.  691.04 

716.59 

103.69 

June 

:  688.82 

645.44 

93.70 

758.15 

110.1 

July 

:  709.12 

718.90 

101.37 

665.99 

93.9 

August 

710.18 

71  7  7*^ 

583. 72 

82.2 

Q  Q  -ps  ^-  QTn  n  o  y 
O  t-|J  U  tiiUU  cl_ 

704.48 

715.13 

101.51 

905.04 

128.5 

October 

714.85 

670.21 

93.75 

535.90 

75 .0 

November 

689.95 

719.51 

104.28 

788. 05 

114. 2 

December 

727.44 

690.73 

94.95 

734 . 08 

100. 9 

197. 

January 

742.38 

788.89 

106.26 

782.06 

105. 3 

February 

740.00 

712.73 

95.43 

697.59 

94 . 3 

March 

770.83 

784.47 

103.06 

835.22 

108.4 

April 

742.28 

740.37 

100.03 

734. 49 

99.0 

May 

716.91 

766.80 

106.36 

678.72 

94. 7 

June 

722.74 

703.29 

99.30 

765.13 

105.9 

July 

701.69 

737.25 

104.85 

690.67 

98.4 

August 

703.46 

Do /myy 

712. 79 

101. 3 

Q  o  T-\  f  omV*  T" 

681.97 

681.42 

99.74 

687. 77 

100.9 

October 

682.32 

715.02 

105.36 

666.02 

97.6 

November 

690.86 

656.72 

94.70 

637.97 

92.4 

December 

691.44 

683.62 

98.35 

758.96 

109 . 8 

1977: 

January  : 

692.89 

751.41 

108.79 

700.49 

101.1 

February 

739.20 

685.32 

92.36 

645.24 

87.3 

March 

711.97 

720.96 

102.97 

828.43 

116.4 

April 

692.92 

732.51 

106.04 

662.60 

95.6 

May 

672.18 

687.20 

99.86 

669.67 

99.6 

June 

661.48 

624.16 

91.89 

724.68 

109.6 
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Actual  Food  Stamp  Issuance  and  Redemptions 


$  mil 


1  . 

f  »  \  I  I  I  y    <  \ 


  Actual  issuance 

 Actual  Federal  Reserve  to  Treasury  redemptions 


1970  1971 


1972      1973      1974  1975 
Year  beginning  July 


1976  1977 


Figure  1 
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Actual  Bank  and  Treasury 
Food  Stamp  Redemptions 

$  mil. 


 Actual  Grocery  Store  to  bank  redemptions 


1970      1971      1972      1973      1974      1975      1976  1977 

Year  beginning  July 


Figure  2 


USDA  Obligations  and  Bonus 
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reduced  by  the  amount  of  the  monthly  cash  deposit — the  amount  of  cash  that  participants 
surrender  in  order  to  obtain  the  monthly  allotment  of  coupons. 

To  obtain  an  estimate  of  the  monthly  variability  in  actual  Government  liabilities, 
monthly  cash  deposits  were  subtracted  from  monthly  coupon  redemptions.     This  plot, 
therefore,  provides  a  first  approximation  of  what  the  monthly  Government  payments  would 
have  been  in  the  absence  of  the  purchase  requirement,  assuming  the  same  level  of  par- 
ticipation and  bonus  issuance.     This  issue  is  addressed  more  completely  in  the 
following  section. 


STATISTICAL  RESULTS 

Before  statistical  models  can  be  constructed  to  explain  the  monthly  variations 
in  food  stamp  redemptions,  the  conceptual  framework  for  this  analysis  must  be 
developed.     Concentrating  on  the  variables  that  affect  the  dollar  value  of  the  food 
stamps  at  any  step  of  this  process  and  at  a  moment  in  time  should  permit  the  con- 
struction of  valid  statistical  models  which  reflect  these  phenomena. 


Explanatory  Models 

The  redemption  process,  of  course,  begins  with  coupon  issuance.     The  dollar  value 
of  monthly  issuance  is  likely  affected  by:     (1)  the  cost  of  food  in  terms  of  the 
Thrifty  Food  Plan — as  food  costs  rise,  the  dollar  value  of  issuance  would  also  be 
expected  to  rise,   (2)  the  number  of  eligible  participants — as  more  people  participate 
in  the  program,  the  dollar  value  of  issuance  would  be  expected  to  increase,  and  (3) 
program  rules — changes  in  the  program  and  its  guidelines  likely  affect  issuance  by 
altering  either  the  value  of  the  stamp  allotment  or  the  ease  with  which  those  eligible 
can  participate  in  the  program. 

Measures  for  each  of  these  variables  often  are  not  available,  and  surrogates  must 
be  used  to  reflect  the  influences  of  these  variables.     For  instance,  the  number  of 
participants  should  be  a  function  of  the  base  number  of  people  potentially  eligible 
to  participate.     As  most  participants  do  not  hold  jobs,  the  level  of  unemployment  (EMP^) 
in  the  domestic  work  force  should  capture  the  basic  changes  in  the  number  of  eligibles. 
To  reflect  changes  in  the  relative  costs  of  food  over  time,  the  Consumer  Price  Index 
for  food  items  (CPIp^)  was  selected.     To  measure  the  effects  of  changes  in  program 
rules,  the  value  of  a  stamp  issuance  in  the  previous  month  (ISSt-l)  was  chosen.  These 
factors  then  represent  the  component  parts  of  a  model  representing  the  first  step  in 
the  process  of  coupon  redemption: 

[1]  ISSt  =  f(EMP^,  CPIp^,  ISS^._i) 

where: 

ISS^  =  the  dollar  value  of  coupon  issuance  in  the  current  month,  t, 

EMP^  =  the  rate  of  unemployment  in  the  civilian  work  force  in  the 

current  month,  t, 

CPIp^        =  the  Consumer  Price  Index  for  food  items  in  the  current  month, 
t ,  and 

ISS^_jL      =  the  dollar  value  of  issuance  during  the  previous  month,  t-1. 

Once  program  participants  receive  food  stamps,  they  may  use  them  in  grocery  stores 
to  purchase  food.     Stores  accept  the  coupons  as  cash  and  deposit  them  in  banks.  This 
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intermediate  redemption  at  the  local  bank  level  is  the  next  step  in  tracing  the 
overall  redemption  process.     Isolating  the  bank  redemptions  (GS)   in  the  current  month 
should  give  a  partial  breakdown  indicating  how  quickly  program  participants  use  the 
coupons  for  the  purchases  of  food.     That  is,  for  each  dollar  of  stamps  issued,  how 
many  cents  of  that  dollar  are  spent  and  redeemed  within  the  month  of  issuance? 

This  initial  redemption  should  depend  on  at  least  two  factors:     (1)  the  value  of 
coupons  issued,  and  (2)  the  amount  of  time  available  to  spend  the  coupons.  Since 
participants  can  only  spend  the  coupons  they  have  been  issued,  the  value  of  stamp 
issuance  (ISS)  should  affect  the  value  of  local  redemptions.     Food  sales  (FS)  should 
represent  the  time  available  to  use  the  coupons,  since  variations  in  coupon  use  are 
likely  related  to  variations  in  food  sales  generally.     These  relationships  yield: 

[2]  GS^  =  fdSSt,  FSt) 

where : 

GS|-  =  the  dollar  value  of  food  stamps  redeemed  at  local  banks  in  the 

current  month,  t, 

ISS^  =  the  dollar  value  of  issuance  in  the  current  month,  t, 

FS|-  =  the  dollar  value  of  food  sales  for  the  current  month,  t. 

Once  the  retailers  have  deposited  the  coupons,  bankers  forward  them  to  one  of 
the  Federal  Reserve  district  banks  where  they  are  counted  and  destroyed.     The  Federal 
Reserve  district  banks  then  notify  the  U.S.  Department  of  Treasury,  reporting  the 
value  of  stamps  redeemed. 

The  monthly  value  of  stamps  redeemed  at  the  Federal  Reserve  level  is  the  primary 
concern  of  this  report.     This  dollar  figure:     (1)  represents  the  Government's  actual 
food  stamp  payment  liability  (minus  cash  deposits) ,  and  (2)  helps  determine  the  nature 
of  whatever  lag  structure  may  be  associated  with  coupon  use  by  participants  and 
redemption  by  the  banking  system. 

The  variation  of  monthly  redemption  at  this  step  should  be  affected  by  forces 
similar  to  those  affecting  coupon  deposits  by  grocery  retailers.     However,  since 
Federal  Reserve  district  banks  can  only  redeem  the  coupons  that  have  been  processed 
by  their  member  banks,  the  value,  of  retailer  deposits,  not  stamp  issuance,  should  be 
considered  as  the  primary  variable.     In  addition,  a  variable  must  be  included  to 
represent  the  variability  ir  time  available  for  banks  in  the  system  to  redeem  the 
stamps.     The  coupon  redemption  process  is  then  completed  by  the  equation: 

[3]  R^  =  f(GS^,  GSt_i,  BAt) 

where : 


=  the  value  of  coupon  redemptions  at  the  Federal  Reserve  in  the 
current  month,  t, 

GS^  =  the  value  of  coupon  redemptions  at  local  banks  in  the  current 

month,  t, 

GS^_-|^        =  the  value  of  coupon  redemptions  at  local  banks  in  the  previous 
month,  t-1,  and 

BA^  =  the  number  of  banking  days  in  the  current  month,  t. 

Two  auxiliary  pieces  of  information  are  needed  to  complete  the  statistical 
representation  of  the  coupon  redemption  process.     Models  to  explain  monthly  variations 
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in  both  cash  deposits  and  Government  liability  (Federal  Reserve  redemptions  minus  cash 
deposits)  were  developed.     Monthly  cash  deposits  were  thought  to  be  influenced  by  the 
same  variables  that  influence  grocery  store  deposits.     That  is,  the  amount  of  cash 
obtained  through  the  sale  of  food  coupons  and  then  deposited  in  banks  would  be  depen- 
dent upon  the  level  of  issuance  in  the  current  month.     Also,  since  these  deposits  also 
work  their  way  through  the  banking  system,  the  level  of  banking  activity  in  that  month 
was  expected  to  influence  the  recording  of  such  deposits.     These  factors  yielded  the 
model : 

[4]  =  f(ISS^,  BAt) 

where: 

C  =  the  value  of  cash  deposits  from  food  stamp  purchases  in  the 

current  month,  t, 

ISS^         =  the  dollar  value  of  issuance  in  the  current  month,  t,  and 

BA^  =  the  number  of  banking  days  in  the  current  month,  t. 

Finally,  all  of  the  relationships  discussed  above  ultimately  combine  to  yield  the 
Government  monthly  liability  to  redeem  the  food  stamps  presented.     As  previously 
mentioned,  money  for  such  redemption  is  maintained  in  an  account  managed  by  FNS . 

The  close  relationship  of  the  liability  to  behavioral  patterns  described  in  the 
other  links  in  the  redemption  chain  led  to  the  selection  of  variables  very  similar 
to  those  chosen  in  earlier  models. 

At  first  glance,  the  liability  would  appear  to  be  most  closely  related  to  the 
value  of  issuance  and  the  value  of  stamps  redeemed  by  grocery  stores.  However, 
because  the  liability  is  offset,  in  part,  by  cash  deposits,  the  liability  can  be 
modeled  as     a  function  of  bonus  issuance.     The  value  of  bonus  in  month  t-1  is  in- 
cluded to  reflect  the  lag  in  the  redemption  process.     The  number  of  banking  days  in 
the  month  is  again  included  to  capture  variations  in  banking  activity.     The  payment 
liability  model  is  then: 

f(RB^,  RBt_i,  BA^) 

the  dollar  value  of  the  Government  liability  in  month  t, 

the  value  of  bonus  stamps  issued  in  the  current  month,  t, 

the  value  of  bonus  stamps  issued  in  the  previous  month,  t-1, 
and 

the  number  of  banking  days  in  the  current  month,  t. 
Lag  Identification 

A  hypothesized  lag  structure  has  been  referred  to  throughout  the  foregoing 
discussion.     For  instance,  program  participants  may  not  spend  all  of  their  coupons  in 
the  month  they  receive  them.     At  the  next  step,  either  grocery  stores  or  local  banks 
may,  for  any  number  of  reasons,  only  process  a  portion  of  the  stamps  they  receive. 
Once  the  appropriate  lag  structure  is  identified,  more  accurate  forecasts  of  monthly 
coupon  redemption  can  be  made.     Identification  of  the  lag  structure  is  a  statistical 
rather  than  a  conceptual  issue.     That  is,  the  conceptual  framework  only  indicates  that 
issuance  should  affect  coupon  deposits  at  local  banks.     However,  if  participants  do 


[5] 


where: 

P. 


t 
RBt 

BA^ 
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not  use  all  of  their  coupons  in  the  month  they  are  issued,,  the  value  of  issuance  in 
prior  months  may  also  affect  the  value  of  local  redemptions  in  the  current  month. 


Preliminary  statistical  testing  was  conducted  in  an  attempt  to  verify  the 
existence  of  lags  in  the  coupon  use  and  redemption  processes.     The  results  of  these 
tests  are  included  in  table  3.     Basically,  these  models  tested  the  use  of  1-,  2-  and 
3-month  lags  for  coupon  issuance,  grocery  store  deposits,  coupon  redemptions,  and  cash 
deposits.     These  tests  provide  the  basis  for  the  inclusion  of  some  of  the  independent 
variables  used  in  the  equations  discussed  below. 

Results 

Parameter  estimates  for  the  variables  in  these  five  equations  were  obtained  using 
ordinary  least  squares  regression.    Monthly  observations  for  all  variables  from  July 
1970  through  June  1977  were  used  for  the  analysis.     Data  for  the  study  were  developed 
from  account  records  maintained  by  FNS . 

Results  of  the  estimation  are  summarized  in  table  4.     In  general,  the  variables 
in  each  of  the  models  were  able  to  account  for  substantial  amounts  of  the  total  varia- 
tion in  each  dependent  variable  vector.     There  was,  however,  some  evidence  of  a  serial 
correlation  problem  in  equation  [3] .     This  problem  is  likely  the  result  of  data 
reporting  problems  rather  than  either  missing  variables  or  inappropriate  functional 
form.     Since  FNS  must  rely  on  records  from  the  U.S.  Treasury  to  verify  its  redemptions, 
little  could  be  done  to  verify  whether  some  of  the  variations  in  the  monthly  data  were 
actually  the  result  of  reporting  problems.     This  seems  likely,  though,  since  unusually 
large  values  in  one  month  tended  to  be  offset  x^rith  unusually  small  values  in  the  next. 
Attempts  to  reconcile  the  problem  through  the  use  of  first  differences  were  unsuccessful. 

Results  of  equations   [l],    [2],  and  [3]  provide  a  great  deal  of  information  about 
the  coupon  issuance,  use,  and  redemption  processes.     Both  the  rate  of  unemployment  and 
general  increases  in  the  food-price  index  exerted  statistically  significant  positive 
influences  on  monthly  stamp  issuance,  other  things  being  equal.     Stamp  use  apparently 
takes  place  in  the  month  the  stamps  are  issued.     A  $1  increase  in  issued  stamps 
resulted  in  an  approximately  $1  increase  in  monthly  grocery  store  to  bank  redemptions. 
While  not  statistically  significant  at  the  0.05  level,  increases  in  food  sales  during 
the  month  also  positively  influenced  grocery  store  to  bank  redemptions. 

The  results  of  estimating  equation  [3],  the  Federal  Reserve  redemption  model, 
indicate  some  statistical  support  for  the  hypothesis  that  there  is  a  lag  in  the  final 
redemption  of  some  coupons.    About  65  cents  of  each  dollar  deposited  by  grocery  stores 
are  actually  redeemed  by  the  Treasury  in  that  same  month.     Another  32  cents  of  each 
dollar  in  coupons  deposited  are  not  reported  as  redeemed  until  the  month  following  the 
deposit.     Ceteris  paribus,  the  banking  system  redeems  approximately  $20  million  more 
coupons  in  those  months  in  which  there  are  22  banking  days  (one  more  than  the  average 
21). 

The  results  of  the  estimation  also  indicate  that  bank  deposits  of  the  cash 
transfers,  which  result  from  existence  of  the  purchase  requirement,  do  occur  without 
a  lag.     Over  time,  the  purchase  requirement  has  resulted  in  the  collection  of  about 
40  cents  for  each  dollar  in  coupons  issued.     Statistical  results,  while  explaining 
only  about  80  percent  of  the  total  variation  in  cash  deposits  over  time,  do  imply  that 
for  each  $1  increase  in  current-month  issuance,  about  36  cents  are  deposited.  The 
relatively  low  explained  variation  (R^)  partially  reflects  the  rather  erratic  deposit 
pattern  characteristic  of  the  early  years  of  the  program.     Since  1975,  however, 
monthly  cash  deposits  have  been  closely  associated  with  current  issuance  (figure  4). 

Equation  [5],  the  Government  liability  equation,  will  be  of  particular  interest 
now  that  the  food  stamp  purchase  requirement  has  been  eliminated.     This  model  may  prove 
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Food  Stamp  Issuance  and  Cash  Deposits 


$  mil. 


Year  beginning  July 


Figure  4 
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to  be  the  one  most  useful  in  helping,  ultimately,  to  monitor  the  food  stamp  redemption 
account.     In  addition,  the  model  provides  a  partial  test  of  the  validity  of  the  other 
statistical  results.     Assuming  that  the  other  results  are  indicative  of  actual  program 
activity,   it  can    be  shown  mathematically  that  bonus  stamps  issued  in  month  t  and  in 
month  t-1  should  be  included  in  the  specification  of  an  explanatory  liability  model. 
Further,  it  can  be  shown  that  current-month  payments  should  increase  by  about  33 
cents  for  each  dollar  of  current-month  bonus  and  about  67  cents  for  each  dollar  of 
bonus  issued  one  month  previously.     These  theoretical  specifications  cannot  be  rejected 
by  the  statistical  results  reported  in  table  4.     The  t  tests,  assuming  that  regression 
coefficients  for  RB^-  and  RB^.-^  are,  in  fact,  0.33  and  0.67,  respectively,  do  not  per- 
mit rejection  of  the  null  hypothesis.     As  was  the  case  in  the  other  redemption  model, 
equation  [3],  the  number  of  banking  days  in  the  month  exerted  a  statistically  signifi- 
cant positive  impact  on  the  value  of  stamps  redeemed. 


FORECAST  MODELS 

Clearly,  the  information  developed  as  a  result  of  estimating  the  behavioral 
relationships  discussed  earlier  would  be  helpful  in  forecasting  the  monthly  variations 
in  coupon  redemptions  by  the  Federal  Reserve  district  banks.     However,  forecasting 
models  require  the  explicit  recognition  of  some  constraints  not  binding  when  estima- 
ting explanatory  models.     Firstly,  forecast  models  have  to  be  reliable;  that  is, 
whether  the  coefficient  estimates  closely  fit  the  theory  is  not  nearly  as  important 
as  having  a  model  which,  as  a  unit,  tracks  the  variations  in  the  variable  of  interest. 
Secondly,  forecast  models  have  to  be  developed  in  such  a  way  that  predictions  for  a 
specified  month  can  be  made  in  time  to  use  the  information  in  the  decisionmaking 
process.     This  often  requires  the  use  of  either  lagged  values  for  variables  or  values 
predicted  from  auxiliary  equations.     Finally,  for  this  problem,  the  models  have  to  be 
developed  with  a  recognition  that  the  level  of  redemptions  would  likely  be  different 
once  the  purchase  requirement  is  actually  eliminated  as  a  part  of  the  1978  changes  in 
program  rules. 

Since  the  models  would  be  used  for  forecasting,  many  of  the  strict  theoretical 
relationships  expected  in  explanatory  models  would  not  have  to  be  adhered  to  rigidly. 
For  instance,  the  lag  structures  used  would  not  have  to  be  identical  to  those  of  the 
explanatory  models.    Nor  would  the  variables  necessarily  have  to  be  the  same  as  long 
as  the  model  is  useful  for  forecasting. 

Two  statistical  models  were  developed  to  forecast  the  monthly  variations  in  food 
coupon  redemptions.     One  model  can  be  used  to  forecast  the  actual  monthly  requests 
for  redemption.     The  second  model  was  developed  to  help  forecast  the  monthly  varia- 
bility in  the  Government  liability  implied  by  the  stamp  redemption  process. 

Making  use  of  the  information  obtained  in  estimating  the  explanatory  models,  tne 
forecast  models  were  constructed  to  reflect  the  underlying  behavioral  relationships 
and  still  make  use  of  data  that  is  available  in  the  months  prior  to  the  date  of  the 
needed  forecast.     The  forecast  models  constructed  permit  the  estimation  of  predicted 
values  for:     (1)  issuance,   (2)  grocery  store  to  bank  redemptions,   (3)  Federal  Reserve 
to  Treasury  redemptions,   (4)  cash  deposits,  and  (5)  Government  payments. 

These  equations  are  solved  sequentially.     The  first  step  in  obtaining  the 
estimate  of  Treasury  redemptions  is  to  estimate  a  value  for  stamp  issuance  in  the 
current  month  t.     The  data  needed  for  this  equation  include:     (1)  the  value  of  stamp 
issuance  for  the  previous  month  (ISS^._]l)  >   (2)  the  CPI  for  food  products  2  months 
prior  to  the  current  month  (CVl-p^_2)  ,  and  (3)  the  level  of  domestic  unemployment  2 
months  prior  (EMP^_2) . 
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The  overall  solution  of  the  five  equations  (i.e.,  a  prediction  for  month  t)  only 
requires  one  additional  piece  of  data — the  number  of  banking  days  in  the  current  month 
(BA^.) .     All  other  values  are  predicted  once  the  issuance  is  determined.     The  first 
equation  to  be  solved  is  then: 

[6]   ISS^  =  f(ISS^._-L,  CPIf^_2,  EMP^_2). 

The  predicted  value  for  issuance  determined  by  this  equation  will  be  denoted  by 
ISS^-.    Likewise,  all  other  predicted  values  used  in  the  estimation  of  the  equations 
will  be  superscripted  by  a  bar. 

Once  a  predicted  value  for  issuance  in  month    t     is  obtained,  this  value  and  the 
number  of  banking  days  in  month,  t,  are  used  to  obtain  an  estimate  of  the  grocery 
store  to  bank  redemptions  in  month,  t.       The  second  forecast  equation  is  then: 

[7]  GS^  =  f  (ISSt-,  BAt)  . 

The  predicted  value  for  grocery  store  to  bank  redemptions  in  month     t     is  then 
used  to  complete  the  third  link  in  the  redemption  chain — the  movement  of  the  food 
coupons  from  local  banks  to  final  redemption  at  a  Federal  Reserve  district  bank. 

The  model  used  to  forecast  the  dollar  value  of  these  redemptions  at  the  Federal 
Reserve  differs  slightly  from  its  explanatory  model  counterpart.     The  substitution 
of  predicted  values  for  actual  values  of  independent  variables  is  evident.  An 
additional  problem,  though,  was  encountered  because  the  goal  of  this  model  is  to  fore- 
cast redemptions.     The  1-month  lag  structure  in  the  grocery  store  to  bank  redemp- 
tions, which  is  a  theoretically  and  statistically  sound  variable  in  the  explanatory 
model,  unnecessarily  complicates  the  predictive  model.     Since  it  does  not  contribute 
significantly  to  the  model's  predictive  abilities,  it  is  dropped  from  the  Federal 
Reserve  redemptions  predictive  model.     This  leaves  the  equation: 

[8]  R^  =  f(GSt,  BAt). 

Value  predictions  for  the  monthly  cash  deposits  are  needed  to  make  monthly 
predictions  of  the  Government  payments.     Using  the  explanatory  model  as  a  reference 
point,  the  following  forecast  equation  was  developed  for  cash  deposits: 

[9]  =  f(ISS^,  BA^). 

Using  the  predicted  value  of  issuance  in  month    t     from  equation  [6]  makes  the 
equation  parallel  to  those  of  earlier  models. 

As  indicated  in  the  earlier  section  on  explanatory  models,  the  model  for  Government 
payments  can  be  developed  algebraically  using  the  results  from  estimating  the  other 
forecast  models.     By  definition,  monthly  Government  payments  are  equal  to  the  differ- 
ence between  the  actual  requests  for  stamp  redemptions  and  the  cash  deposits.  That 
is : 

Payments  =  redemptions  -  cash  deposits. 

From  equations   [8]  and   [9]  we  have: 

Redemptions  =  (grocery  store  redemptions,  banking  activity),  and 
Cash  deposits  =  (issuance,  banking  activity). 

But,  from  equation  [7]: 

Grocery  store  redemptions  =  (issuance,  banking  activity) . 
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So: 

Redemptions  =  (issuance,  banking  activity). 
Then,  by  substitution,  we  obtain: 

Payments  =  (issuance,  banking  activity). 

Once  the  purchase  requirement  is  eliminated,  the  value  of  stamps  issued  will  be 
reduced  by  approximately  40  percent  (the  proportion  of  the  total  value  now  being 
purchased).     Only  the  bonus  stamps  will  be  issued.     It  is  important,  therefore,  to 
develop  a  forecast  equation  that  will  be  of  some  value  once  the  program  changes  are 
implemented.     To  do  that,  the  predicted  issuance  from  equation  [6]  was  adjusted  by  the 
amount  of  its  cash' pajTnent  value.     At  present,  this  represents  about  60  percent  of  the 
total  value.     The  Government  liability  forecast  model  therefore  is: 

[10]  P^  =  f(Bt,  BAt) 

where: 

P^  =  the  dollar  value  of  the  Government  food  stamp  liability  in  the 

current  month,  t     (requests  for  redemption  minus  cash  deposit) , 

=  the  predicted  value  of  bonus  stamp  issuance  in  month    t  (currently 
about  60  percent  of  the  predicted  issuance) ,  and 

BA^         =  the  number  of  banking  days  in  the  current  month. 

The  results  of  the  parameter  estimation  for  the  equations  in  the  forecast  models 
are  shown  in  table  5.  The  results  obtained  for  the  forecasting  models  are  remarkably 
consistent  with  those  obtained  when  estimating  the  system  of  behavioral  equations. 

These  models  explain  a  significant  percentage  of  the  variation  in  their  respective 
dependent  variable  vectors  (table  5).     There  is  little  loss,  in  terms  of  predictive 
ability,  when  actual  data  are  replaced  by  estimated  values  for  independent  variables. 
This  substitution,  of  course,  makes  it  possible  to  use  the  models  for  forecasting. 

Figure  5  indicates  how  well  the  monthly  redemption  forecast  equation  tracks  the 
historical  monthly  redemption  values.     In  only  two  cases  is  the  predicted  redemption 
less  than  the  actual  by  more  than  $100  million.     In  most  cases,  the  error  on  the  short 
side  is  quite  small  ($50  million  or  less) .     Such  a  result  has  important  implications 
for  determining  the  appropriate  magnitude  of  the  balance  in  the  redemption  account. 
If  the  equation  had  been  used  over  the  sample  space  to  forecast  monthly  redemptions, 
and  if  monthly  deposits  had  been  made  solely  on  the  basis  of  the  predicted  redemption, 
maintenance  of  a  monthly  balance  of  about  25  percent  of  actual  monthly  redemption  would 
have  been  more  than  sufficient  to  cover  all  model  errors  without  generating  a  negative 
balance  in  the  account. 

Figure  6  shows  the  predicted  values  of  the  monthly  Government   liability  relative 
to  the  actual  values.     There  has  been,  as  indicated,  substantial  month-to-month  varia- 
bility in  this  variable  vector.    While  the  independent  variables  do  a  reasonably  good 
job  of  tracking  the  actual  values,  there  are  substantial  errors  in  some  months.  The 
largest  errors  occur  in  June  1973,  June  and  July  1974,  and  August,  September,  October, 
and  November  1975.     Model  errors  after  that  period  are  all  substantially  less  than  $75 
million  per  month;  these  model  errors  are  largely  the  result  of  year-end  adjustments 
(primarily  in  cash  deposits)  or  variations  in  monthly  observations  of  either  cash 
deposits  or  redemptions  which  are  not  explained  by  variables  in  the  model.    While  the 
level  of  the  Government  liability  has  been  closely  associated  with  bonus  stamp  issuance 
over  time,  specific  month-to-month  values  have  been  quite  variable.     Undoubtedly,  some 
of  this  variation  is  due  to  unreconcilable  data  error. 


18 


I— 1 
1 

4-1 

CO 

Uj 

h- 1 

CN 

"-ll 

CO  o 

in 

*  * 

I— 1 

+ 

OJ 

o 

CM 

6 

1 

4-1 

XJ 

•4-1 

CO 

1—1 

CO 

P-( 

CJ 

o 

<u 

^ — ' 

>-l 

' — s 

o 

CN  ON 

\0  O 

CN  fO 

4-1 

4-1 

4-1 

0) 

»>  " 

< 

< 

< 

< 

00  00 

00 

PQ 

PQ 

PQ 

4-1 

O  0^ 

^ — ' 

""■^ 

\ — 1 

c^ 

>-l 

"  ^ — ' 

CN  00 

CO 

iH  iH 

O 

O 

1—1 

\0  <^ 

LO  0^ 

o 

<J  O 

CO 

iH  00 

M-( 

O 

iH  CO 

CN 

1—1 

r — 

»^  CN 

00 

+ 

00  CN 

c 

CO  >^ 

On 

o 

<r 

o  <■ 

o 

CN  vD 

O 

ON  <r 

CN 

r>.  o 

CO  C7^ 

iH 

•H 

CN 

I— 1 

v£)  00 

LO 

to  CN 

00 

iH 

CN 

iH 

iH 

4-1 

1 

CN  <r 

4J 

II 

iH 

CO 

LO  CO 

O 

CN  LO 

CJ^ 

CO 

+ 

CO 

iH 

LO 

•H 

4-1 

Is 

+ 

4-1 

I— f 

CO 

II 

+ 

II 

II 

+ 

II 

CO 

— ' 

4J 

<u 

to 

Ico 

/ — s 

4-1 

/•  N 

CO 

CO 

4-1 

CO 

1  ^ 

CO 

4-1 

CO 

u 

(-1 

O 

o 

|m 

CO 

o 

CO 

PQ 

(V 

O 

— '  / — ' 

w 

1 

^ — ' 

4-1 

I— 1 

CO 

CN 

LO 

CN 

LO 

LO 

Q) 

CO 

CO  LT) 

o 

CN  Csl 

00 

C7^  CN 

CO 

\D 

LO 

6 

O 

O  iH 

1— i 

O  O 

rH 

<T^  O 

v£)  CN 

CO 

<Ti  o 

00 

CO 

•H 

CO  o 

•  • 

}-l 

4-1 

iH  ^ 

o 

00 

*  • 

iH 

CO 

CO 

+  ^ 

o 

LO 

+ 

00 

LO 

+ 

lO 

ex 

•H 

+ 

o> 

o 

+ 

LO 

4J 

r— 1 

CN 

00 

a) 

CO 

00 

CO 

a^ 

O 

00 

LO 

CO 

LO 

o 

4-1 

o 

II 

CN 

CO 

LO 

4-1 

o 

iH 

CN 

00 

l>-| 

M-l 

o> 

<r 

1  ■ 

II 

iH 

II 

iH 

II 

O 

T— 1 

CN 

LO 

CN 

c^ 

o 

l>^ 

l>-l 

o 

l>-' 

l>^ 

CO 

CO 

o 

• 

iH 

LO 

LO 

1-H 

1—1 

CO 

rH 

CO 

CN 

rH 

1 

1 

lO 

1 

rH 

1 

O 

1 

CO 

11 

• 

• 

• 

<u 

11 

II 

CN 

II 

CO 

II 

CN 

II 

CN 

5-1 

1 

II 

II 

II 

II 

1— 1 

Q 

CO 

12 

►2 

12 

c 

1 

1 

1 

•H 

i-H 

Q 

o 

Q 

Q 

Q 

C 

'H 

CO 

O 

4-1 

•H 

•H 

LO 

CN 

O 

c^ 

+J 

iH 

CN 

CO 

a 

QJ 

CO 

iH 

iH 

II 

e 

CO 

C/3 

II 

QJ 

II 

II 

4-1 

II 

1 

5-1 

C 

1 

QJ 

QJ 

LO 

<D 

S-i 

QJ 

CJ 

CO 

> 

QJ 

0) 

5-1 

LO 

CO 

CO 

CM 

1—1 

CO 

CTN 

>-i 

QJ 

ON 

4J 

d, 

00 

3 

• 

O 

CO 

• 

•H 

• 

• 

CO 

CO 

4-1 

0) 

CO 

4-1 

H 

CO 

II 

CO 

II 

II 

o 

II 

II 

•H 

QJ 

CN 

>s 

CN 

I— 1 

CN 

QJ 

CN 

B 

CN 

C 

Pi 

5-1 

CO 

Di 

C 

Cd 

O 

OJ 

5-1 

5-1 

CI. 

O 

QJ 

QJ 

3 

0 

CO 

> 

o 

5-1 

QJ 

CO 

O 

CJ 

O 

a 

O 

2 

•H 

4J 

CO 

,  , 

o 

cr 

00 

iH 

W 

19 


Actual  and  Predicted  Treasury 
Food  Stamp  Redemptions 


$  mil 


Actual  Federal  Reserve  to  Treasury  redemptions 
Predicted  Federal  Reserve  to  Treasury  redemptions 
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Year  beginning  July 
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Figure  5 
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Actual  and  Predicted  USDA  Obligations 
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The  numerical  result  of  the  liability  model  estimation  is  consistent  with  what 
is  obtained  if  the  Government  liability  is  simply  calculated  as  the  difference  between 
redemptions,  equation   [8],  and  cash  deposits.     That  is: 


=  359,679,301  +  0.99  GS^  +  17,593,652  BA^  and 
=  -84,051,954  +  0.36  ISS^  +  5,177,741  BA^ 


So: 


=  -275,627,347  +  0.99  GS^  +  0.36  (ISS^)  +  12,405,911  (BA^) . 


But,  since  (from  equation  7  ): 


P 


GS 


t 


-21,024,023  +  1.02  (ISS^)  +  262 . 816 (BA^) ,  then 
-296,411,129  +  0.66  (Iss^)  +  12,676,098  (BA^) . 


However , 


s 


ince  bonus  is  about  60  percent  of  total  issuance,  then: 


P^  =  -296,411,129  +  1.10   (B^)  +  12,676,098  (BA^) . 


This  is  very  close  to  the  result  obtained  through  estimation  and  reported  as  equation 


The  statistical  consistency  obtained  through  estimation  of  the  forecast  equations 
would  appear  to  make  the  system  a  useful  tool  for  more  systematic  monitoring  of  the 
food  stamp  redemption  account.     While  the  Government  is  technically  liable  for  all 
stamps  issued,  the  liability  is  not  actually  effected  until  the  coupons  are  presented 
for  pa3nnent  by  agents  of  the  Federal  Reserve.     Explicit  recognition  of  both  coupon 
loss  and  the  approximately  1-month  lag  in  the  redemption  of  some  stamps  would  help 
to  reduce  the  potential  public  liability  for  interest  payments  on  short-term  borrowed 
funds  needed  to  finance  the  program. 

The  forecast  model  is  designed  to  be  relatively  simple  to  use.     Only  four  items 
of  raw  data  are  required  each  month.     These  data,  together  with  the  statistical 
results  reported  in  this  paper,  make  it  possible  to  develop  an  estimate  of  Federal 
Reserve  redemptions,  cash  deposits,  and  the  Government  liability  on  a  monthly  basis. 
The  statistical  results  would  appear  to  make  such  an  effort  worthwhile. 
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